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[57] ABSTRACT 
A submersible pump having a volute ?xedly connected 
to the discharge conduit, and a motor housing detach 
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ably connected to the volute. The impeller is coupled to 
the motor mounted within the motor housing, which 
housing has a ?ange adapted to ?t over the top of the 
volute, and mate with a corresponding ?ange on the 
volute. To ?x the motor housing to the volute, guide 
members on the volute are inserted into slots in the 
motor housing ?ange, and the motor housing twisted in 
one direction to engage the guide members with the 
slots. Twisting the motor housing in the opposite direc 
tion releases the guide members permitting the motor 
housing with the motor and pump impeller to be re 
moved from the volute for servicing. A handle is pro 
vided to twist the motor housing to engage and disen 
gage it from the volute and with which the motor and 
pump impeller may be lifted out of and off the volute. 

To facilitate release of the guide members, the volutev 
?ange is provided with apertures, and the volute with 
receptacles, for inserting a tool such as a screwdriver or 
pipevto loosen the motor housing ?ange from the volute. 

5 Claims, 7 Drawing Figures ' 
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SUBMEITSIBLE PUMP‘ 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to submersible pumps for mov— 

ing liquids such as waste liquids and sewage which 
pumps are housed in a pit and submerged in the liquid. 
In particular, the invention relates to a means of quickly 
and easily disengaging the working parts of the pump 
from its associated discharge piping for servicing and 
cleaning of the pump, 

2. Prior Art 
Submersible pumps have been in use for a long time 

to remove waste liquids by draining the liquid into a pit 
or enclosure in which the pump is located, and dis 
charging the waste liquid through a discharge pipe or 
conduit connected to the output of the pump. Hereto 
fore, when the pump required servicing, e.g., cleaning 
because a foreign object vhad lodged in the pump‘ or 
discharge opening and‘ prevented normal operation; it 
had to be lifted from the pit. Therefore, someone had to 
disconnect the, pump from the discharge pipe'by enter 
ing the pit and removing bolts or other connections'to 
allow the pump to be lifted out. ‘ ' 

Needless to say, it is a disagreeable task for someone 
to climb down into a pit of waste liquids and disassem 
ble the pump to permit its removal. To avoid this prob 
lem, it has been proposed, as described‘ in US. Pat. No. 
3,592,564 to provide the pump discharge opening with ‘ 
a ?exible seal whichis forced into sealing engagement 
with the adjacent ?ange of the discharge pipe when the 
pump is in service. This required precise alignment of 
the pump discharge opening and the adjacent flange of 
the discharge pipe when the pump was lowered into the 
pit. . 

This problem was solved, as described in the patent, 
by providing a vertical guide railwhich allowed the 
entire pump to be lifted outfor servicing and placed 
back into position. As will be appreciated by those. 
skilled in this art, such installations are more expensive 
because they require the installation of a guide rail and 
a larger size diameter pit in order to accommodate the 
guide rail. These installations also require great care 
when lifting the pump out and repositioning it, because 
of the accuracy of alignment required, as discussed 
above. 

SUMMARY OF'THE INVENTION 

The present invention provides a pump having a 
volute and a removable motor housing mounted on the 
volute. The motor housing houses the motor which is 
coupled to and drives an impeller. By disengaging the 
motor volute, the motor and impeller are lifted off the 
housing and can be lifted out of the pit or pump enclo 
sure for servicing. The volute has a discharge opening 
which is permanently connected to the pipe or conduit 
forming a part of the discharge system. 
To'ensure a proper fit, or connection of the motor 

housing, the volute is provided with guide members 
which register with corresponding slots in a ?ange of 
the motor housing. By twisting the motor housing,,the 
guide members can be disengaged from the motor hous 
ing ?ange to enable the motor and impeller to be lifted 
from the volute. Similarly, twisting the motor in the 
opposite direction will engage the motor. housing ?ange 
with the guide members and securely position the 
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motor and impeller on and 
with the volute. , 
To facilitate removal of the motor and impeller for 

servicing, or to remove an object blocking the dis 
charge opening in the volute, the motor housing is pro 
vided with a handle with which ' the motor housing 
including the motor and impeller can be lifted out,’ ei 
ther manually or, for large installations, with the aid of 
a winch or the like. _ . 

To further facilitate the release of the guide members 
in the event that the motor housing ?ange becomes 
?xed or frozen to the volute, the motor housing ?ange 
may be provided with slots aligned with apertures in the 
volute. By inserting a tool, such as a screwdriver, rod or 
even a piece of pipe, into the slot and aperture, enough 
leverage may be gained to twist the motor housing 
?ange and disengage it from the guide members. 

It will thus be seen that no vertical rail is required to 
guide the motor and impeller into the volute. It is sim 
ply necessary only to lower the motor and impeller into 
the volute while aligning the guide members with the 
slots in the motor housing ?ange and then to twist'the 
motor housing to engage ?rmly the guide members and 
the motor housing ?ange. ' 
The discharge opening in the housing is undisturbed 

and remains undisturbed during removal and replace 
ment of the motor and impeller. Should there be a for 
eign object blocking the volute opening, it can easily be 
removed when the motor and impeller are lifted out by 
using'a stick or similar tool from above the pit. It is not 
necessary for anyone to enter the pit to loosen belts, or 
to clean out the volute. ' _ l 7 

Accordingly, it is an object of the present invention 
to provide a submersible pump which is easily disassem 
bled for servicing and cleaning. . - 

It is a further object of the present invention to pro 
vide a submersible pump requiring no vertical rails'for 
guiding the pump into position for connection to a dis 
charge conduit. . ' 

.It is a still further object of the present invention to 
provide a submersible pump which is more readily ac 
cessible for servicing and cleaning. , 
Another object of the present invention is to provide 

a submersible pump in which the discharge opening is 
not disturbed during servicing yet which is readily ac 
cessible for cleaning. ' , ‘ 

Yet another object of the present invention is to pro 
vide a submersible pump which is simpler an less costly 
to construct and assemble. 

Still another object of the present invention is to 

in operative ‘relationship 

provide a submersible pump which will be more reliable 
in operation and require less time for servicing. 
Yet another object of the present invention is to pro 

vide a submersible pump which requires a minimum of 
accessory equipment to facilitate servicing and there 
fore can operate in a relatively small diameter pit. 

. A further object of the present invention is to provide 
a submersible pump which can be disassembled for 
servicing without having to enter the pit. 
Yet another objectof the present invention is to pro 

vide a submersible pump which can be disassembled 
from a point remote from the operating level of the 
pump. ' 

Further objects and advantages of this invention will 
be apparent fromv the more detailed description of an 
illustrative embodiment which follows with the novel 
features of the invention being pointed out in the ap- ' 
pended claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in more detail in 
connection with an illustrative embodiment shown in 
the accompanying drawings in which: 
FIG. 1 is an elevational view of the pump according 

to the invention; 
FIG. 2 is an elevational view of the pump with motor 

and impeller lifted out of the housing; 
FIG. 3 is a top plan view of the pump looking down 

from the line 3-—3 in FIG. 1; . 
FIGS. 4A and 4B, respectively, are front and side 

. views of the motor housing ?ange and volute discon 
nected showing the guide member. 
FIGS. 5A and 5B, respectively, are front and side 

views of the motor housing ?ange and volute held in 
engagement by the guide member. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATIVE EMBODIMENT 

The pump, according to the present invention, is fully 
submersible and, as illustrated in the drawing, is located 
in a pit 10, or similar enclosure. The pump includes a 
motor housing 11 enclosing a motor 30 which is cou 
pled to and drives an impeller‘ 12 (FIG. 2) which is 
positioned in a volute 13. The volute and the entire 
pump are mounted on the ?oor 14 of the pit by brackets 
15 which are bolted to the ?oor and secured by nuts 16. 
Motor housing 11 has a motor housing ?ange 17 

extending from the bottom of the motor housing. The 
motor housing ?ange 17 has a series of slots 18 in it 
disposed about the circumference of the ?ange which 
are angularly displaced to register with a plurality of 
guide members 19 connected to the volute and extend 
ing up from the volute by means of brackets 20. 
The motor housing ?ange 17 has an engaging head 37 

located to the left of each’ space 18 in the ?ange. The 
engaging head consists of a camming surface 47 and a 
contacting portion 57, which is generally horizontal in 40 
nature, and a stop 67 which is a raised portion protrud 
ing above the contacting surface 57. 

' The contacting surface 57 is adapted to contact the 
contacting surface 39 on the underside of guide member 
19 which also has a camming surface 29 adapted to 
coact with the camming surface 47 on the engaging 
head from the motor housing ?ange 17. 
As will be readily apparent, the motor housing ?ange 

17 can be placed over the volute and easily twisted until 
the guide members 19 are in registration with the spaces 
18 in the motor housing ?ange 17. The motor housing 
?ange will then drop down until the bottom surface 77 
of the motor housing ?ange 17 will contact the top 
surface 33 of the volute 13. An O-ring 21 positioned in 
a groove in the top surface 33 of volute 13 is adapted to 
engage with the bottom surface 77 of motor housing 
?ange 17 in order to seal the motor housing ?ange with 
the contacting surface 33 of volute 13. 

, Once the motor housing ?ange 17 has been lowered 
onto the top of volute 13, twisting or rotation of the 
motor housing 11 in a counter-clockwise direction will 
bring the camming surfaces 29 of the guide members 
into co-action with the camming surfaces 47 of the 
engaging heads 37 on the motor housing ?ange 17 to 
force the ?ange down against the top 33 of the volute 13 
and cause the O-ring 21 to seal the motor housing ?ange 
.17 with the volute 13. Obviously, any other convenient 
sealing means, such as a gasket, could also be used. 
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Additionally, it should be pointed out that since this is 

a submersible pump, any minor leakage that may occur 
between the motor housing ?ange 17 and the contacting 
surface 33’of the volute 13 would be of little conse 
quence since this would just be a small recirculation of 
the water to be redischarged by the pump. 
The volute 13 containing the impeller 12 is connected 

to a discharge conduit 21A by means of a ?xed ?ange 
coupling 22 which remains permanently connected, and 
does not have to be disconnected to remove the pump. 
Of course, it may be disconnected to replace the con 
duit. - ‘ 

To remove the pump, a handle 24 having vertical side 
members 25 connected to the housing 11 is twisted to 
rotate the housing until the contacting surfaces 57 and 
39 on .the motor housing and guide means, respectively, 
are disengaged and the guide means 19 register with the 
slots 18 in the motor housing ?ange. The motor housing 
is them lifted free. For small pumps, this may be done 
manually; for larger pumps a winch may be attached to 
the handle to lift the motor housing. 

I To facilitate rotation of the housing ?ange 17 relative 
to the guide members 19, ?ange 17 is provided with 
auxilliary slots 26 in the motor housing 11 aligned with 
apertures 27 in volute 13. Insertion of a tool such as a 
screwdriver, or even a pipe, in the slot and aperture, 
preferably one each on opposite sides of the housing, 
will provide additional leverage to aid in turning ?ange 
17 relative to the volute, to free the motor housing. 

If desired, the guide members also may be provided 
with a wedge-like member which could be actuated by 
the handle to free the guide members. 

Thus, to remove the impeller for servicing and clean 
‘out of the pump, the motor housing is rotated to disen 
gage the guide members from the engaging heads of 
?ange 17, and the motor housing is lifted up out of the 
pit. A foreign object obstructing the discharge opening 
can easily be removed with a long stick or similar tool, 
and the impeller cleaned while out of the pit. 
To reassemble the pump, the motor housing 11 and 

impeller are lowered onto the volute. The guide mem 
bers align with the slots and serve to guide the housing 
into proper relationship with the volute. ,The housing is 
rotated and the coacting surfaces of the guide means 
and motor housing ?ange 17 secure the motor housing 
?ange to the volute. No one has to enter the pit to 
loosen or fasten bolts or other ?ttings, or to clean the 
volute. . 

Note also that the normal torque forces exerted by 
the motor tend to hold the motor housing in operative 
relationship to the volute. When looking down at the 
top of the pump, the impeller normally turns clockwise, 
so that the motor exerts a counter clockwise torque 
urging the motor housing counterclockwise with re 
spect to the volute. This is also the direction that the 
motor housing is turned to engage the guide members 
with the engaging heads to secure the motor housing to 
the volute. Therefore, the housing and volute are held 
in engagement by the motor forces. 
While the invention has been described in connection 

with the illustrated embodiment, other modi?cations 
will be readily apparent to those skilled in this art with 
out departing from the scope of the invention as de?ned 
in the appended claims. 
What is claimed is: g 
1. A submersible pump comprising: 
a volute having a discharge conduit connected 

thereto; . 
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a motor housing having a motor therewithin, said 
motor coupled to an impeller; 

said motor housing further including a ?ange thereon 
having slots therein; 

guide means extending from said volute aligned with 
and to extend into said ?ange slots; 

means adjacent on said ?ange adjacent said slots for 
engaging said guide means; 

said engaging means and said guide means coacting to 
secure said motor housing to said volute; 

said engaging means and said guide means including 
coacting camming means and contact surfaces op 
erative upon movement of said motor housing rela 
tive to said volute; 

sealing means between the motor housing ?ange and 
the volute; 

levering means, comprising a slot in said ?ange and 
an aperture in said volute aligned with said slot, 
into which a tool can be inserted to loosen said 
?ange from said volute; 

motor housing twisting means comprising a handle 
on the side of the motor housing remote from the 
volute to twist said motor housing relative to said 
volute so as to engage or disengage said motor 
housing from said volute. 

2. A submersible pump comprising: 
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6 
a volute having a discharge conduit connected 

thereto; 
an impeller coupled to a driving means for moving a 

?uid within said volute to said discharge conduit; 
a housing for said drive means including a ?ange 

having slots therein; 
guide means including camming means disposed on 

said volute aligned with said ?ange slots and 
adapted to ?t into the slots; and 

means on said ?ange adjacent said slots adapted to 
engage said guide means and releasably secure said 
volute to said housing upon rotation thereof, lever 
ing means comprising a slot in said ?ange and an 
aperture in said volute aligned with said slot, being 
adapted to receive a tool to assist in loosening the 
?ange from the volute during rotation thereof. 

3. A submersible pump as claimed in claim 2 wherein 
said camming means include coacting cam means and 
surfaces on said guide means and said engaging means 
operative upon rotation of said housing relative to said 
volute to release said housing from said volute. 

4. A submersible pump as claimed in claim 3 includ 
ing a handle on said housing for rotating said housing to 
secure and release said housing to and from said volute. 

5. A submersible pump as claimed in claim 4 further 
including sealing means between said ?ange and said 
volute. 

* * it * * 


